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Abstract

This paper considers the consensus problem in discrete time multi-agent systems. By using varia-
ble step particle swarm algorithm, the coupling parameters among agents are locally self-tuned by
least-mean square (LMS) algorithm, without using any global information. In this process, each
agent minimizes a local cost function dependent on the error between the agent state and the av-
erage of neighbors’ states. Provided that the network graph is strongly connected, it is shown that
for each agent, the sequence of coupling parameters is convergent, and all agent states converge
toward the same constant value. Finally, the proposed algorithm is verified by simulation under
different topologies.
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Figure 1. A topology with a spanning tree
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Table 1. The initial positions and velocities of the agents
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